Abstract. Ammonia nitrogen in the wastewater from ethanol production using cassava was removed by precipitation method in the paper. It was studied that the varieties and dosages of precipitants, pH value and reaction time have an effect on removal of ammonia nitrogen. The experimental results indicated that the removal rate of ammonia nitrogen is able to reach 93.7% under the condition of a pH of 9, MgCI2·6H2O and Na2HPO4·12H2O as precipitants and 30 minutes of reaction time. The mole rate of Mg 2+
Introduction
Excess discharge of ammonia nitrogen in the wastewater is a significant cause of eutrophication of water bodies. This kind of wastewater pollution to the environment have to be economically and effectively controlled, which is a problem that should be solved quickly for chemical industry and environmental protection industry. At present, there are many technical methods for treatment of ammonia nitrogen wastewater. Chemical precipitation method have attracted tremendous attention because of the short reaction time, simple technological process, high removal efficiency and reaction product magnesium ammonium phosphate (MAP) being able to used as controlled release fertilizer for recycle of ammonia nitrogen. [1, 2] Ammonia nitrogen in wastewater is removed by chemical precipitation method, in which precipitant Mg 2+ and PO4 3- reacts with NH4 + in wastewater to generate precipitate in the form of complex salt NH4MgPO4·6H2O known as struvite. Interiorly, there are precedents for the treatment of the high-concentration ammonia nitrogen wastewater using MAP precipitation method [3] [4] [5] [6] . However, few research on the removal of ammonia nitrogen in the wastewater from ethanol production using cassava by precipitation method have been reported. In this paper, it have been studied that the high-concentration ammonia nitrogen wastewater from ethanol production using cassava as raw materials in a factory in Henan was treated by MAP precipitation method. Also, the conditions of removal of ammonia nitrogen in the wastewater were optimized and a satisfactory result was obtained finally.
Experimental

Materials
The wastewater used in the experiment were obtained from a factory in Henan, in which applied cassava as raw materials for ethanol production. The water quality indexes of the wastewater and analytical techniques are shown in table 1. Nessler's Reagent spectrophotography [7] ammonium molybdate spectrophotography COD is the abbreviation of chemical oxygen demand. TP is the abbreviation of total phosphorus.
Chemicals and Instruments
Chemicals. Magnesium chloride hexahydrate, magnesium sulfate, magnesium oxide, disodium hydrogen phosphate dodecahydrate and sodium dihydrogen phosphate dihydrate. All of chemicals were of analytical grade and used as received.
Instruments. ZR4-6 magnetic stirring apparatus, 752 spectrophotometer, pHS-3C precision acidity meter.
Procedure
Magnesium salt and phosphate were added into 100 mL of 900 mg/L ammonia nitrogen wastewater. The mole rate of Mg
3-is 1.4 / 1 / 1.2. PH value of water sample was adjusted with 1 mol/L NaOH solution. The experimental solution was stirred at 150 r/min for 30 min at room temperature and then was left to stand for 30 min. Finally, the water quality indexes of the supernatant were analyzed.
Results and Discussion
The Effect of Varieties of Precipitants on Ammonia Nitrogen Removal
In the experiment, four types of precipitants were adopted which were as follows: (1) MgCl2 and Na2HPO4, (2) MgSO4 and Na2HPO4, (3) MgO and Na2HPO4 and (4) MgCl2 and NaH2PO4. In each of them, the mole rate of Mg figure 1 , it can be seen that the highest removal rate of ammonia nitrogen was obtained under the condition of type 1 as precipitants, a pH of 9 and 30 min of reaction time. Subsequently, the condition optimization experiments were operated adopting MgCl2 and Na2HPO4 as precipitants. 
Condition Optimization Experiments Adopting MgCl2 and Na2HPO4 as Precipitants
The Combining the data as shown in figure 2 and figure 3 , the highest removal rate of ammonia nitrogen in the wastewater was obtained when the mole rate of Mg Fig. 4 , it can be observed that the rate of ammonia nitrogen removal was increased with pH value increasing, but the rate began to decrease more than a pH of 9. Thus, the rate of ammonia nitrogen removal was highest at a pH of 9 which was confirmed as the optimal pH value. 5 , it can be seen that the rate of ammonia nitrogen removal was increased with reaction time increasing and achieved 93.7% on 30 min. After that, the rate was not improved obviously. Thus, the optimal reaction time was determined as 30 min for saving time. 
Conclusions
Ammonia nitrogen in the wastewater from ethanol production using cassava as raw material was treated by MAP precipitation method. The experimental results demonstrated that the removal effect of ammonia nitrogen is best combining MgCl2 with Na2HPO4 as precipitants and the removal rate was able to achieve 93.7% under the condition of a pH of 9 and 30 minutes of reaction time when the mole rate of Mg In addition, the obtained precipitate NH4MgPO4·6H2O, also called struvite, could be used as compound fertilizer, which could be recycled and reused to reduce the operation cost [8] .
